WHAT IS CLAIMED IS: 

1. A semiconductor apparatus comprising : 

a substrate made of a difaoriUe single crystal 
expiessed Jay a cheitiica I formula XBa, in which X includes 
at least one of Ti, Zr, Nb and HCf 

a oemiuonductor buffer layer formed on a principal 
surface of the substrate and made of AlyGai-yN (O < y :S i ) ; 
and 

a nitridft semiconductor layer formed on the 
semiconductor buffer laye*-, including at least r>n« kind or 
plural kinds s«l ected from among 13 group elements and As. 

2. . A semicondnntor apparatus comprlaing: 

a oubatrote made or ct diborlde single crystal 
expressed by a rhemical formula XB^, in which X includes 
at Icaat one of Ti, Zx , Mb and Hf; 

a semiconductor buffer layer formed on a pi.i«cjipal 
surface of the substrate dad made of (Al N) ^ (GaN) (0 < x 
1 ) ; and 

a nitride seiulconductor layer toTTn«d on the 
semiconductor buffer layer, including at least on« kind or 
plural kinds selected Trom among 13 group Alements and As. 



3. J'hft semiconductor apparatus of cldiin X, wherein t-.h« 
subotrate is of ZiB2 or TiBa . 

4. The semii;oiicluctor apparatus of claim 2, wherein the 
SUbstvrate is of ZxBz or TiBa- 

3. The semiconductor apparatus of cldim 1, wherein the 
oubstrate is a solid solution containing one or a 
piurfllity of impurity elements of 5 atom ft or less, the 
one or a pluraliLy of impurity elements being selected 
trom A group consisting of Ti, Cr, Ilf , V, Td eiiid Nb when 
the substrate is of Zrb?, or selnr.ted from a group 
consisting of 2r, Cr, Hf, V, Ta and Nb when the substrate 
is of TiBj. 

6. The semiconductor apparatus of claim 2, wherein the 
substrate is a solid solution containing one or a 
plurality impurity elements nf 5 atom % or leoa, the 
one or a plurality of impurity elements being selected 
from a gxuup consisting ot Ti , Cr, Hf , V, Ta and Nb when 
the substrate is of ZrB^, or selected Trom a group 
consisting ul Zr, cr, Hf , V, Ta and Nb when the oubatrote 
is o± TiRa. 



7. 



semiconductor, apparatus or claim 1, wherein th« 
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semiconduuLur bu££er Jaynr is AlN. 



0.. The semiconductor apparatus of claim. 2, whereixx the 
snmiconductor buffer layer is AlN. 

«». The semiconductor apparaLus of claim 7, wh«rein th© 
thickjiess or the semiconductor buffer layer made of AlN is 
10 to 250 nm. 

10. The seroiconduotor apparatus of claim 8, wherein the 
thickiiess of the semi conduct or buffer layer made of AlN is 
1 n to 250 nm- 

11. The somiconductor apparatus of Claim 2, wherein. the 
thiukixess of the semj conductor buffer layer made of 
(AlN),{GaN) i_x ia within a xanqe of 10 to 100 nm. 

12. The somiconductor apparatus of claim wherein x of 
the semiconductor buttftr layer made of (AlN)x«3aN)i-, is 
0.1^x^1. 

13. The semiconductor apparatus of claim wherein x of 
the seiia conductor butter layer made of (AlN) « «3aN) i-x is 
0.4 < X ^ 0.6, 



14. The semiconduuLor appararns of claim 1, wherein an 
angle Bl formed by a normal line of the principal sur-Face 
of the substj-rfte and a normaJ line of the (0001) plane of 
the substrate is 0^ < ei ^ 

15. Th65 semiconductor apparatus of cldim 2. wherein an 
angle 91 foiiued by a normal Jine of the principal surface 
of rhe anbstrate and a normal line of Lhe (0001) plane of 
the suba trace Is 0* ^ ei ;S 5". 

16, The semicoiiducror apparatus of claim 7, wherein an 
angle 81 tormed by a normal line of the principal surfar.R 
of the substrdLe and a normal lin« of the (0001) plane of 
the substrate is C ^ 01 ^ 0.55*. 

17. rh« semiconductor apparatus of claim 8, wherein an 
angle 01 formed by a normal linft of the principal surface 
ot thR substrate and a normal line of the (0001) pl^ine of 
the subatraxe is 0" ^ fil ^' 0.55*. 

18, The semiwaduccor apparatus of claim 1, wherein the 
substratR is eroded and removed by etching. 

19, The semiconductor apparatus of claim Z, wherein the 
substrate is eroded and removRd by etching. 
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20. A method for growing a nitride senvicond\jr:i-or, 
comprising: 

on a substrate of a diboxide single cryst.al 
expressed by a chemir.al formula XBz, ±n which X includes 
at least one of Ti, Zr, Nb axiU Hf ^ growing AiyGai-yW layer 
(0 < y 5? 1) from vapor phaeo^ and subsequently^ qrowing a 
nitride semiconductor layer including at least onm kind 
aelecred from among 13 group elements and As from vapux- 
phase. • 

21. A method for growing a nitride semlconducr.or^ 
tsomprislng: 

on a substrate of <a diboride single cryst-.a! 
expressed by a chemir.al formula XB^, in which X includes 
at least one of Ti, Sr, Nb and Hf, growing art (A1N)k (GaN) i- 
X layer (U < x ^ l) from vapor phase within a L'emperatiure 
range of more than 400 ''C and less rhan liUO ^C. by an 
MOVPE methods and subsequently, growing a nitride 
semiconductor layer includinq at least; one kind selected 
from among 13 group Rlements and As from vapor phase. 

22- The method ot c.l;9im 21, wherein the thickness or the 
{AlN)^(GaN) 1-:^ layer is within a range of lU to inO nm. 
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23, A mnthod for growing a nitride seiuiconciuctor, 
oompriaing: 

on f.hft (0001) plane of a substrate of ct diborlde 
single crystal e^^preaa^ed by a chemical formula XBzr in 
which X includes at least one of Ti, Zr, Nb and Hf, 
growing an AlN Idyer from vapor phasp. so that a deviation 
angle of a normal line' of o ourface of the ^substrate from 
a direction of the [0001] becomes O.bb riRgrees or less, 
and subsequently, growing a nitride semiconductor layer 
including at least one kind selected from among 13 group 
elements and from vapor phooe. 

24. The mRthod of claim 23, wherein the thickii^aa of che 
AIN layer is wiLliln a range of 10 to ;?5n nm. 

25. A method lor producing a semi r.onduct or apparatus, 
comprising! 

eroding and removing a dihori.de single crystal 
substrat-.ft of a semiconductor apparatus obLdiaed by the 
method for growiriq nlcride semiconductor of claim 21 by 
etching . 

26. A method for producing a semiconducLor apparatus, 
comprising: 

eroriing and removing a dlboride single crystal 
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yubbLrciLe o£ a semiconductor apparatus obralned by the 
method for growing nitride semiconductor of claim 22 by 
et chinq . 

27. A merhod for producing a semiconductor apparatus, 
comprising: 

eroding and reimoving a diboride single crystal 
substrate of a semiconduotor apparatus obtained by tho 
method for growing nitride semiconductor of claim 23 by 
etching. 

28. A method for producing a semiconductor apparatus, 
comprising: 

eroding and removing a diboride single crystal 
substrate of a semiconductor apparatus obtained by the 
mothod for growing nitride semiconductor of claim 24 by 
etching. 

29. A method for producing a semiconductor apparatus, 
compriaing the steps of: 

carrying our nryfst^ I growth ot a nitride 
ocmiconductor layer on one principal surface of a single 
crystal substrate of a hexagon^j l r.rystal symmetry having 
bloctrical conductivity? and 

eroding and removing the filnglft rrystril substrate by 
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etching. 

30. The method ot cl-aini 29, wherein the single crystal 
substrate is a aubstrate of a diboride single crysta I 
expressed by xba, in which X includes at Icaot one of Zr 
and Ti, 

31. The method of claim 23, wherein in qrowing che 
nitride semiconductor layer from vapor phase, a nitride 
semiconductor layer grown firstly is txn Al^Gai-xN layar (0 
< X ^ 1) . 

32. The method or claim wherein a mi«ed solution of 
at least nitz-io acid and hydrofluoric acid is used tor the 
tttuhing. 



